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— (57) Abstract: A propylene polymer can be produced which has evenness of composition and regulated stcrcoregularity and is 

^5 highly flowable and highly flexible. Also provided is a propylcnc-based modifier giving a molding which is soft, reduced in tackiness, 

^= and excellent in compatibility with poly olefin resins. Furthermore provided is a hot-melt adhesive composition. It is excellent in 

= heat resistance and flowability at high temperatures and in adhesion to lowly polar substances. It is usable for sanitary materials, 

■■■ packaging, bookbinding, fibers, woodworking, electric materials, canmaking, building, bagmaking, etc. 
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□ Xv^-yxxyP) (3' -^5^-5' -xf ;l,->^ D/O^i/x^ 
/U) ^asjfA'^D!) K, (1, 2' - f^Uv' y V-^) (2, 
1' -^yynt'KfV) (3-^ ^/U- 5- i -l/o tVU->^ D^y;? 
v^-^/W) (3' ->^/i,-5' _ j fcVUv^ a^^? v^^-yix) 

i?/U=i=. o y K, (1, 2' - v?> ^Av- y (2, 1' - 

^^BfUfy) (3-^ 5 - n - ^f/V-y^ d ^<^^ Cxai - 

AO (3' ->^^-5' - n D-Oi? >?ac=.yu) >y ; i,3- 

r> a a y k. ( i , 2 • - v 5 ^ fvi^>y u>) ( 2 , i * -4 y^fv 

fDfy) (3 — t^/V — 5 -7ir.;W->^ D-O^^^-yW) ( 3 ' - 
> fvl"— 5 ' — 7 31 — JVis? — ju) is ;U ^ — <y J* is & ]} H\ 

(1, 2' J-tV'sV \s» (2, 1* (3_^^ /W _ 

5 -xf;u>y^ — />0 (3' -xf/wy^o 

xis#i?sc-ju) y^3=j?A-^D!) k, (1, 2' ?vw>y u 
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y) (2, 1' -m^u-v) ( 3 -j. ^-jv- 5 - i -7n \?)\,*s? n^O- 
?i/nL-/\,) (3' _pi^-yv_ 5 ' - i - T'pf^i/^ D ^>!?-;ir: 

jv) -//U3^r)Ay^ d y k , ( i , 2' -i;>^->y u» (2, 

1' -i^u-l/) ( 3 -J 5 - n -y^/Pvr-^ v^^-yW) 

(3' ~^f-/l--5' - n -y'^-Jl-is? v^l/f ^ai^/U) i/;\s=i 
is * a y K. ( 1 , 2 * — > ^-/U y U ^) ( 2 . 1 * — at ^ W 

/l--5-7x^;l/->^ 0^y^^/x=;l/) (3' — ^ ,u _ 
5' -7x^/U->^n^y^i?x = /U) ^3S^A^D.p K,' (1. 
2' (2, 1' (3->^/U-5-^ 

^•/W->^ n^<^^ v?oi- /U) (3> — ;*^,u_5> -m^yv->^ o^?>-v> 
^ = /U) ^3 = ^^ByK, (1, 2' -^fyW>yi/y) (2, 
1' -^^U^) ( 3 ^/U- 5 - i -7u w<is? 
/W) (3' -^f-/U-5' - i -^v itac-su) i>;V=i 

- ^J* is? a V K, ( 1 , 2 ' -i?^ ^yPv-y U V) (2,1'-^U 
( 3 — ^ ^/W- 5 - n — /f;V'>? a^>> (3' — ^ =f- 

JV—5' - n as<>>? v?rn.-yu) a - r> a S? cr ]) K, 

(1, 2' -y/f/Vv-Ul/y) (2, 1' -^^U-^) (3-^^/P- 
5-7ix/l,->^pXy^i/xx;U) (3' -7i-yU-/ 
i> D^Oi? i/;l/3^i)Ai?^ d J) K , (1, 2' -xn^U^-) 

(2, 1' (3-^f/U-5 - i - T'DtVUv'^D^y^i; 

ai~/U) (3' - * ^/U- 5 ' - i -y*a t'jU^f a^Z^f i/zL^/U) *y 
yUn - r> A v? ^ a y K, (1, 2' (2, 1' y;/n fc° 

(3 -> <fvW- 5 - i -7x2 \?jv-y>7 n-~i>-* i/^=./u) (3* 
— i -7X2 ]d>\,*/9 X2s<lS$ v?zc -/w) vvw a = 17 A 

a y K, (1, 2' -p^U^) (2, 1' (3_y^ /U _ 
5 - i -7° ci kVu«>^ a^:/^ -^ai-/u) (3' -p<^/i — 5' - j -7 
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a \?jV*st ti/<y^i?x = /u) ^as^«^ □ y p, (1, 2' - > 

^u^) (2, i' -^y^Bfyfy). (3->f;V-5 - i-/of 

^ P^y^ vx=:;u) (3' -J^/ls— 5' - 1 i -/n O-/? 
^^j;xtA,) -;yV3i|)A^^D!) K, (1, 2' -i^7x-/l'V'D 1/ 

y) (2, i' -^^f^-yyi/y) (-r ^-7*=^) ^3-^-; 
^ d u k, (l. 2' -•^^y7'Dt>v/ii uy) (2, l* /U 

•yyu-y) ^3=^v/^n!) K, (1,2' - 

0/DtVw>!)uy) (2, l' -•y^y^o.tvi/v'i) uy) t*^. (-f 

y^.cx/W) 'J)VZ3~^ O y K, (1, 2' -.v?>f/l">M/y) 

(2, l" - f^i/y u» W^r=M (3- h- y fvw^y ^ 

y^^/V) i?yV3X B U K , 01. 2' -•y7a=/l'->!) U 

^) (2, 1* -*;7*5^'yvy) (3-hy^^/W 

y yf-^) J?/W35!>A^b!J K, (1, 2' -v?7ix 
y U» (2, 1' -^f/l'V'!)^) (^y^'-yW (3-hy.^f 
/u->y;i^fyf-^) v^yw =i =. >7 A i7 o y K , (1, 2' -v^^/Uv' 
y i^y) (2, l' --y7x-^>!)uy) U y-r^/i,) (3 - 
f^-yy /u-y y^^/u-) i?;\,=i=.v J*is? p y f\ a, 2' -•y^yT' 
ot>yy wy) (2, r -^fywyDuy) Wyf^) (3- 
h y * f;v-y y ^-y yf=/W 7^ v 5 ^ d y >\ (1, 2' -5? 

>f^-yy i^y) (2, 1' -yV y7"pt>yy uy) {^sf— /u) 

(3 - f y y ^A"> y ;w yy^/u) v?/p=j — v a y k. ( 1 , 
2' -^yyo^-yywy) (2. 1' -^^y/Df/i/iyy i^y) 

(^^•t^^/w) (3- h y ^f/i'-yy /v^fyr-^) yyuaxyAy^n 
y h\ (1, 2' (2, 1* -^f/kypi/y) 

(-O-^-zw) (3 - hy>f;V->y;U^fyK yf=^) 'J* => =• 17 A 
•7^p!)F, (1, 2' -v/7x = ^->Jll/y) (2, 1' -v/^i-yu 
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jU=>=^$J*is? a !) yr, (l, 2' - *Sy x ~>v=s V u l/) (2, 1' - 
•^f/i'i'yi/y) (3- M)^f;v->!J/w^f/i'^yf 

— AO v?^ a-^Av'^n!) K, (1, 2' - v?^ ^^>"J U>) (2, 

i' - i?7s-/w>!J w» U >^=/w) (3 - h V ^f-j^-yv /\>* ?- 

, Is? =-/V) is/U=i =.<? u V K. (1, 2' -■/^y7'ok>V 

y u» (2, i' u>-^-,u) (3-hy>f 

/u«> y *vw>f ^*f=./u) *S>vz3=.y J*is? n y K, (1, 2' *-v^ 

f;v->yi/y) (2, l" -^^yyDfyu->yi/y) (^r ^ = /u) 

(3-M^f/i'->!i'i'>f/K>f-/i') - ?J*i?? a V K, 

(i, 2' -^yyDk^^iii/y) (2. .1* -^y/nt^-/!) 
w-v) (-O^^/P) ( 3 - h V * fvuv' ]) /v* J-ji"< isf—fr) vvw=> 

X, -hf5^^IC*3V^-r, (1.2*-) (2. 1' -) # (1, 
1' -) (2. 2' -) Tfc^TUv* (l, 2' -) (2. 1* 
-) <D:£#$Tl£ Ll^o 

(B) Vm<k&Mk LT, L/c7-ty i 

ttittllfll^fttOiJSfcSi 5 . #J;iti\ TiE-fiSxt (III) Xli (IV) 
( [L'-H] >+ ) , ( [M 2 Z 2 Z 3 • • • Z »] «»-"»>-), 
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(HI) 

( [ L 2 ] s+ ) , ( [M 3 Z 2 Z 3 • • • Z n ] ««-■">-),. - • (IV) 
t5£ (III) X«i (IV) L 2 K'&m<DM 4 , R ,0 R 1 >M 6 XttR 1 %C 

mtitiz&m. z 2 ~z "tt-tn^ixTKSj'iiR-T-. ^7/^^75/1., r 
/w^df-v-s, 7!)-^t^->i, i ~ 2 o ©7/^^i, m.m%:6 

m«4M 2 , M 3 WiFx J f-'fffi"C 1 ~ 7 Wil!, nli2~8roS|, s fi L 1 - 
H, L, 2 <D4 ^T^y^^L~Q 1 ~ 7 <Z>g$C, t fi 1 W±tf>!£$C, 1 = t X s / 
(n — m) "Cfe5o ) 

A#0iJ£ LTI4A g. Cu, Na. Li/it'©to M 
UZfflMW3i<D 8 m~ l OMfr bm&ttZ&m. ^^LtliFe, C 
o, N i teifn&ffi.^&mif btlZo 

Z 2 ~Z "(D&frm t Ltli, #'J;ttf, v^7/^/U7^StLT^^ 
f;V7i;i, i?x^7§yS/j:i:\ 7A3*v'St LT^ h*'>S, 
^h=*-^g. n-7'h*v'g^> 7y-^ + ->SitT7x;^f->S, 
2, 6-^f^7j^->S, t7f/^^->l^ Kl»l~20© 
7;w^/i'SHt^f/i'S, xfM, n-T'DtWS, -Y y f/wS, 
n-7*^S, n-^^g, J^iStfC 6 ~ 2 

0<O7 !) -/US, T^*^T !)-^Sf l< I2T !)-;V7/^/Hi IT 
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=-^&. 2, 6 - 5?* ^A-:7 si— /H, 3, S-^^i^I, 2, 
4 - i?* f-yu7 ^-ywg, l, 2 - f^7i- ^nyytL 
tF, CI, Br, I % td^^^KltUI^Wyf^yS, 
, h y ^ f/v-> U H)^f^^K;i'S, •/7x-;i/7>'i'v'yS, v 5 

ICfi, B (C 6 F 5 ) 4 ". B (C 6 HF 4 ) 4 ". B (C 6 H 2 F 3 ) 4 ", B 
(C 6 H 3 F 2 ) 4 ", B (C 6 H 4 F) 4 ", B (C 6 (CF 3 ) Fj 4 ~, B 
(C 6 H S ) 4 ', B F 4 -^^^tf bftSo 

X, &m*>^*^t LTIi. Cp 2 Fe + , (MeCp) 2 Fe + , (t 
BuCp) 2 Fe\ (Me 2 Cp) 2 Fe + , (M e 3 C p ) 2 Fe + , (M 
e 4 Cp) 2 Fe + , (Me 5 Cp) 2 Fe + , A g + , N a + , L i 

/--y-^i^, 2, 5-^Pn7=P>, p - - h □ - N, N-v 5 ^^ 
A-T — y — ^f-;!)-^, N, N-^^f/UT^U^^i, N, N 

h V (4->f^7x-/U) # /U^<zi £ A , h U (4-^ h •> 7 x. — 
;V) 7J;U-<- £ l»m<D* )\"<-*7 Mt&m. CH 3 PH 3 + , C 2 H 5 PH 3 
+ . C 3 H 7 PH :) + , (CH 3 ) 2 PH 2 + . (C 2 H S ) 2 PH 2 + , (C 3 H 
7 ) 2 PH 2 + , (CH 3 ) 3 PH + , (C 2 H 5 ) 3 PH + , (C 3 H 7 ) 3 PH 
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+ , (CF, a ) 3 PH + , (CH 3 ) «P + . (C 2 H S ) 4 P + , (C 3 H 7 ) 4 
P + %?(DT J\-*^-7 * * ~$ RVC 6 H S PH 3 + , (C 6 H 

5 ) 2 P H 2 + , (C 6 H S ) 3 PH + ; (C 6 H S ) 4 'P*, (C 2 H S ) 2 (C 6 
H 5 ) PH + , (CH 3 ) (C 6 H 5 ) PH 2 + , (CH 3 ) 2 (C 6 H 5 ) PH 
+ . (C 2 H 5 ) /(CeHsr^^Ty-^^^?^;^^^' 

ic±sKtt*<k'fr<*a**tf , e>'*ta. • '. ■• 

t-»5* (III) XV (IV) <Dit&M<0*X^ .AflcttkKi, Tte^to?: 
7l>7 7x=/H8S®f h y > ^-A^T A, r h7 ^ -7 frit 

yv/-r>A, 7I-7 ('>:y^7/^B7a=^) use fp y =. £ a, ^ h 

7=*-* 7fr*o flD&N, N-i/^^7=y-7A, 

7h7+7 yjUsi-n -7^=.jl<) flflttpt f^^7xr: /U7>*-'> 

— -#5$ (IV) (DitSVot LXit. m±C£. T h7 7x^>« 
a: d -fe ^ £ , rh^^ (^y^7;u^-n7x-^) fflg§7 iDt^>) 

A, 7 h7=^^ Kv^7/i'to7i-;i') mWtT-k^/uy ^.a-t—VJ*, 
7 h7^-7 (^>^7yi-tD7i=;u) A- 5 A- :7 a: □ — -r 



23 



WO 03/091289 



PCT/JP03/05042 



:7i-/u-$H@£ h y f^F^^^ (-<>- ^ 7 jvit a y ^=./u) ffl& h y 

tf. -^^ (V). 

(M'Z'Z 2 • • -Z") »»-»>-. • • (v) • 
[St*. M'tt*!>*, Z >~Z "tt-t4x«fiX**m-7-. i?7^7S; 

ii6~2o©7'j^n (^a y>«^T y — ^x&$tr) , t/w=*/u 

Ty— yuS, 7ii-/i'7/^/H, |*7M/i'XSVt*^^B'f KS' 
T'fcSo ] 

xm ztiz> h<D&mtf s c t *s-c# 5c 

is h y r y — t Ltii, 0ij^fi-^s:^: (vi) 

( C R 1 3 R 1 4 R 1 5 ) + • • • (VI) 

T-mt>$inz>hc>&mi? 5 w t&xzz> 0 

±IE-^S: (vi) icjottSR 13 , R 1 4 5.u c R 1 5 (i x -tix-^n^at^/u- 

<D'>^ < £ <b— M7i = ^i, t7f^SXIi7V b7t-/Vl 

m7x-/Hii 0iJ?Ltf, (vii) 

CeH 5 . k R ,6 k • • • (VII) 



24 



WO 03/091289 



PCT/JP03/05042 



CVll) KfcttSR 1 6 te, 0(Dh Kn*yUC>U«, 

7 5 71, 7 5 Kl, ^^^'^■•^yPSSthVNn y'^^S:^ L, k it 1 ~ 
5(Diiffc5 0 kiS2£AJb©»# % |ggfr<7> R ' • it m~ T' fe o T «fc < y 

_tfE— ^ (v)x-m&ti%ftmtLi>kT ~*><n%wmt LTI4, x h 

^— K Th?** (^7^071^)' t^-K -^h^^-X (t- 
h7 7;^D7i^) h, ^h^^r^ > * 7 yl^ p y ^ - 

yP) jjU h, f h7^f^ (h!J7/l'tD^f/U7x=^) ^ 

h7 (h/WyV) #L h, fh7 (^v^y/U) /tfU— |>, [ (s<^?7 

:7 = ^yU] jtfu-b, M^.n^ K7^ K-7, 8-S?*/W< 

— -Lie— jkIjC (vi)tf ^^seifthyry-^A^ijAiD^ 

##J<>: LTfi. hy ( YJV+fr) i7/u-<-!7 a, F!) h v-;7 
yu) $)j\"<~t>l*, hV (^DD7a = ^.) ^7/u-^:=. r> ^ ( f> y 
D ^^=^) (=^>yyv) Tjyw^^A, C^'ChA- 

yu) 7^-yu] */u^7A, (7 ^->7x=/l,) 7i-/U) # 

[v? (^DD7s=;V) 7^=^) ^7yU^;- £ A , [i^ (7 
i=yV) hyp^yv] fc/WisfrA. (5? (7^=yp) p< h^->7i=^) 
A^s'^, [v? (7j-;U) ^DD7iz;1/) 77 yl"< ~ «7 A ^ >&S 

X, **9§©tt«ttf> (B) J«#T*3tf«*!>*fc^4k£ Ltlt TIE 
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(VIII). 

B R 1 7 R 1 8 R 1 9 • • • (VIII) 
(it*. R'\ R 1 8 2&. TJ* R 1 9 <i > fcm®. 1 ~ 2 0 <DT/U^r^m^tzt-Xm 
f|[6~2 0©7!J-;Hffc5 o ] 

y -/nt Ltii^D^'yi^7 y-^s, T/u^^e^r y — />m 

JrlE— «5£ (VIII) ^OR", R 1 "RXfR 1 s (i> ^ti^tHg^Zk 1 ~ 
2 0 <^T/V^r^S^fc«^^m6 ~ 2 OCT y-^S^^b. AttflUc*!,- 

:oi 9^-^^(viii) T$§n5ti*Ci^ttrolWJi LT 

14, M7j^*!)|, h y 7i~A-) ^fif, h D 

(2, 3, 4, 5 -x b 7 7 /W) *£3if, h y (2, 4, 5, 

6 -X h 7 7 /V) *!?^, by (2, 3, 5, 6-fl>77 

/^n7i-/V) h !) (2, 4, 6 - F!) 7;UtD 7s=M * 

«7ilf, by (3, 4, 5 - b !)7;^p7ix^) hy (2. 3, 

4-hy7/^n7i=/V) *!7Sii, by (3, 4, 6-MJ7;Wtn7 
:c=/W) j*«7§f|, by (2, 3 - 7 1 hy (2, 

6-^7/^n7x=yl/) by (3, 5-^7;^n7s^) 
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M (2, 5-i?7^D7x=/V) *<?m, h!J (2-37,1^ 
ay^-,u) hV (3-7/^.D7x=/H M (4- 

M [ (4 -^yl^P^yW) ^^^/u] *£§?t, 
*. M (n-^/W) *?^t, h y (M7^D^f/l,) h 

y (^>^7^DIf,l,) h y (y^,,,-^-^^ ^^^ ( . 

M (2, 4, 6 - h y 7^*0 7 s^bm. h V (3, 5.-S?7 

/^P7x-yH (^^/Wrf-p.^^u) 7 /U n * * * , 1 

7/U*v*?m, K>^7/^P7x^) S^n n*.?^, 

^^^''^ ^ (^^7/^P7xz^) * fc# * 

(A) ( B ) fifc#£*>flr/Bffl^|i, *>Wt-C#*L<fil 0 : 1 

~1 : 10 0, J: *>#*L<ttl ■: l~i - i O^ttHtfH* L < % ±12 

*»H©***ttfc#ttSa*fl«jKtt % _t|S (A) jjcMV (B) 

(C) fiJc#©#«7yUS ^VMt&tok LTtt, -«5£(IX) 
R2 °vA 1 J 3 _ v ... (IX) 
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[5ttK R 20 {ij^m^c 1 ~ 1 0 OTA' + M'. J tt**!*^ Jfc#*'l \ 
~2 0 ©7;V3 **Sf5'#6~2 0<DT !J —/UgXtt^ n -jr* & 

t^L. v»il~3(B«E»C-C*>.&). 

-£-t/fft^T t ±1^0 

#36l!HW«ije:£iSfc*5^TW\ JbizfiL/c (A) (B) fi£#&TJ< 

(C) f&&*m^X : ?ffimt&&ftti:? r. * t>T#^ c 
^ (A) #J;ll3\ (B) fife»S:Sftt**5i 

X. Hi-, (A) i&ttk (B) )4»t8«i$*5: tlcJ: D % ±lE3b 

#;j-*i6]_h ft*. 
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<I4 1 : 1 ~ 1 : 1 0 0 0 0, iOStUlil': 5 ~ 1 : 2 5 0 0 tf?$5 
1£ (C) f&mi#.ft&m\,^Z> w i: «fc <0 , jUT&Jll^fc 9 Ofi-g-fgtt^ 

0<7)a - *V7 -< ><h r fcfc J: 9 Si|$n5„ 

4 - ^ ^-yw- 1 l-^dfir^, l-^-fe^, 

1 - K^'ir >\ l-7f7fty, 1 - — ^■y-^'-tr 1 - ^ ^ ^ir > 

m^^mzo^xit. i^iagiiig-i oo~2 sot, #£L<<i 
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-50-2 0 0t ( «fc L< 0~ 1 3 0ttfc5 6 

mft (^r/utt) frift-g. LOii.-io", i oo — i o 5 £ #5 - <b 

20MPa (gauge) , II;^L<l«E-l OMPa (gaiig 
e) T'fcSo 

m&icmLxn. ffitz&-&mmmzm\<^xj>mm&$:ft ?^k&xzz> 0 
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x» ^ffls-a-iasw:, a#- 20-20 or, t< «- 1 o-i 3 

21 T>* * / — ^ Sr ffl V * 5 w t # T* # 5 o 

5 y.^/w^^o^st-rs^iis^^^ofi^.i-i 0 0 0 0 gN 

0 - 1 0 0 0 g i 46 J: 5 lc*#S:«Bt5 d i Ui\ 
[2] .rn fl/y|l^ 

^SW/nii'i/^S^ltt, TfficD (1) - (3) &Wftt-fZ> 

( 1 ) t y? v ^m&<p 1 3 5x:^xm^vitmm^m[n ]# 0 . 0 1 - 

0 . 5 7-> y y hvU/ g 

(2) S&ftff (DSC) |rffll\ fel*fltT-10t; 

(Tm-D) *S0~1 2 Otroigfett^Si 

(3) ( [mm] ) ^5 0-9 0*^% 

*m<d^d t°is>mm&fri it, *r y 9 y 1 3 5°cictsijs£ 

l/c@ps*a^[ »? 0 . oi~o. 5 x >> y •> h^/ g <d tx^T-fo 19 % ^ 

<0ffiRRtt&[i) ]Ji x l< itO. l~0. 5fy!) y Wu/g , 
£L<fi0. 2-0. 4f->!J y y*/ z X'hZo 

mmftmivitfo . 0 1 ^->y y h^/g^ss-cis. 
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*||PJ(D/ot'uyli^*lli, (Tm-D) *s*kJttt<o**»e> 
^Hjfe3£Hft*H- (DSC) T*0~ l 2 Oto^lttlJitfeS^ tSr&IS 

Tm-D»i, DSCi^lC±iJ**5o 
BP*>, ^M^SSJflR*I+ > • ^/l^ — tt», DSC- 7) £ 

JHl^ §*r4 1 Om g 5:ii#lIT- 1 0tt'5ftffl^ 1 Ot 

$*L-g> f— ^ (Dt°—f h y^*S»* : Tm-Dffc5, 
#38Wfc:*5^-C\ »fitt»HBfcl** ±lETm-Das«ill!l£*tS*tIIB© 

#3§BflK:*SV^T, ^ V""*!"* y (mmmm) fi, ^-f ••♦**>"<!) 

(A. Zambe 1 1 i) f l-J: U £ ft/t TMacromolecu 
les, 6925 ( 1 9 7 3) j "CtlSg $ tufc^i£(c: 2PM UT*ftfc. 

fee 

geg : 0*1^ (tfc) 1^ J NM-EX4 0 OS 13 C-NMRgf 
:2 2 0mg/5!)!)7hA' 

:1, 2, 4 — h D ? v Virfi^^if 9 0:10 (S 

SJt) 

: 1 30t 
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: 4 5° ' 
: 1 0 0 0 00 

MWtdio^T, iL&Mm&l%$[ ( [mm] ) te, SfJlStOB^m^ 

(**) sjnm-ex4 o ommm^m^K 1 3 c-nmr^ H/nt. 

m] ) #f ^®J^L-C*fe-fcM-r-$>5) 0 

( [mm] ) <Dm&*:z^i3;k\ zftmumfrm^ t 

^SgBJO^o h°U>mm&# 1 3t#*JUUMfigSt ( [mm] ) 5 
0 ~ 9 0 9 . L < 5 0 ~ 8 0 it ^ % T* fc -5 „ 

H^milJttmf!: ( [mm] ) 5 0*/ls%mmX*l$, o # t)S 38 £ 

So 

^y^y^-yK^$ (mmmm) li> 2 0 ~ 8 0 ^ )V% X'&> 
Z>Z tfcm-S. U< , 3 0~ 7 0 ^-^%T'fc5 t JtiZfi- £ Lt\ 

p< y<^# y Yftmt* 2 0 =e^%&m<DM'&. ^^O^^tfSJS 

*!8?g^^c k°U^^m-&^2^, ±IEcO (1) ~ (3) (DMW 
SrWfcU K^TtfD (1* ) ~ (3' ) ^H#<ti-?. "b^-Cfe^o 

( i ' ) fhyu. i 3 s^icxmfc^tzmmteigivitfo. 1 ~ 

0 . 4f->^y h/i^X g 

(2* ) ^n«§yft**f+ (DSC)''tlV\ ^*4^^^#ffl^T- 1 

ot-e5#p B n*}f L/r^, i oTc/^-cn-t&js-ttsi t tci •? #e>n/ci§ii 

^tl^li^ (Tm-D) i!6 0~l 2 0°C^Mii 
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( 3 ' ) * v b'ftm (mmmm) 3 0 ~ 6 0 ^ ;V% 

Lfc^PS*£<K[ 7? }tf 0 . 1~0. 4f-> y > Y/^/ g COl,<75T-fc 9 , C <E> 
@&g*££[ n ]fi, »*L<_I4 0.' 2 — 0. 4r>PyWg, Jzizft* 
L<liO. 2~0. 3f->P5'>/l'/gT'fc5„ • 

tt*s»<bu, igmmt \^xmm <&MMm& 

#SB 9! O 7* e t°L->-^m-&^2 12, jgjft (Tm-D) 
^Mx£M*f+ (DSC) -C6 0~ 1 2 0°CO^ B B B t4WBl-Cfc-5 r. t 
mt-tZ i><DX-&> 9 . L< te6 0~ 1 0 0*C, b< li 7 0 ~ 

1 0 onCT'fe^o 

^^PJtD^P f U>-^fi-&#: 2 it. ^y^yK^* (mmmm) # 
3 0~6 0 i e'/W%-C*>9 . L< 1*3 0~5 0^-^%, H * L < J* 

3 5 ~ 5 0 & 0 

*/c, *5|P^ro^P t 6 U-^mfi-&1*2f±, 5tfr^IiJ14m^: ( [mm] ) 
##4 L< ii 5 0 ~ 8 O^/uro-Cfe 9 , 5EJC#* 1<I450~7 0^-/1-%, 
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i <9 # 4 L < f± 5 0 — 6 5 ^/U'/oX-h 5„ 

3E«^ $HP^©rDh>y^l^<*iStJ ! 2li, IE© (l) - (3) > 
(1* ) ~ (3' ) tf>g#<0{&{£. (4) >f)Vs<— *.3i<Y i/g h 

^77 (GPC) j£{C«fc OMttfc^i^* (Mw/Mn) ti* 4 $IT 
(5) G P C SIC J: 9 HSLtll^^^ 1'0 - 0 0 0-1 0 0, 

o o o o3!4*$riWJ£"t*5 t>a>"C*>S. 

G P CifelCj: 9«S&Ufc»^*»* (Mw/Mn) *±. «fc9#£L< 
Ii3. 5J£JIT, 4$lC#* L< (*3. OfitT-e *>.«.. 

#^##* (Mw/Mn) a« 4 fc^fcotjftS*^-*-*^ fcrf 

X. G P CftlU 9 «Jl tfclt^^H^ #£b<tt. 10. 0 

oo~5 0, ooot-fco, i)#{c0*L<fi, 20 ooo~400oo -e 

Mwisio, o o o*tt'li> "ftfco##»£i-*r. i*s*>S. 

X, 10 0, o 0 0S:fi*.5 t » *tbttds<STi-Sfc*ric»i4* s; PA 

lEMw/Mnli, G P C&tcJ; <9 , TE©lfita»*ft"C«St 



Gpc$j£^e 

:TOSO GMHHR-H (S) HT 
tttfcl& : n-?' h^9A/8R I fcffllg WATERS 1 

5 0 C««*<t 

: 1, 2, 4-h!)^BO'«yg>' 

S'J^tfiS : 1 4 5*C 

: 1 . 05!)!ly h/l'/tf 
t*tt»flf : 2. 2mg/5!iyy^ 
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iiAi . : 1 6 0 9 o V y h w. 

^ftjH : U n i v e r s a 1 Calibration 

fiSflr^n ? y A : HT-G P C (V e r ... 1.0) 

mm <n^iz^ i&T&S-tz pr^4a 5 *>6. 

B*f ?tt«© J NM - EX 4 0 OS!NMRgl«:fflt\ £AT<D 

WSS: 2 2 0mg/NMRgi 3 5. U V y h /V- 

NMRgi: 1, 2, 4 - h ^ n a^y-^y/^yf y - d 6 « 9 

0:10 (Mtt) 

«iJ/^?aS : 1 3 Ot 
xN°yP^i|© : 4 5° 

: 4 0 0 00 

& (a) K<fc >5 frigid iff 5 ^ fcjftS-C**. 

Jft^ife (a' ) (c«t OfriifcKiS-rsr. fctf-C* 5c 
[3] 7-otfuyl3tia 
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35K, «^o/p e^>3R5kffjWl4.«Ky t^7^ -4*»c#' 
[4] *y h>yu bm%mZf&® 

^>fi"£-#6 0-9 0«*%i'tt*tttt-£*JJ|g4 0-1 0Rt%iJ^45. 
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MttM^Sii lttt > ffi3fe*ftHfc^M T^-^-y P-12 5. 
rar^-r — ^ P-l 00; H7^T-y P-90, yyi^^a' 
Us>y 5 3 0 0 , rsj U > > TH 15, t^^7^r 5 fs 

? V T d 10 0, ^ y 9 y^U ECR 2 2 7 % n 

y 2 1 0 1 % HLIWil&Wk 7^>P10.0',y^#aM (Here 
u J e 8 ) C Regal re'z 1 0 7 8 /.C^^ilf 5 1 i #f t 5. 

*J«!E©#aSSaD»J4PSriE'g-i-Sifc*s : C#5 0 

?;y;7x. 3-^>f=-*»J yVy^>\, *«U «#L 

A, jjfy oi^U>!7 y ®f y Jt^U>!7 zK y 7° d f U >- 

iwy/Dt^^n, ffiMfiftft i7 y ^ * . 

Rx^f^?^^^, 7^r>+-- h d ^v-i 17 •;/ ^ -^«f*s^fc»f <b*l-5 0 
ii7^7-^Ltli, 7 1/-^ »/P->!)A s 
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^i^zny * D h-;V-^^7^ „ T 1j 7, ^ zf \ 1 7 8 (Jfl«fli. 
(Si!) ) , ^^;5-{f-TNP (tt^fk* (S) ) . ^;^7^16 
8 • -t^is^/UTS • <Jr$;fr/UX («) > % Sands tabP- 

epq (-j-^k (») ) % froy >mmitm±m. ,2, 

/V-4-^f /U7x/-/K n — 3 - (3' , 5' 

BHT (ft*:{k¥ (S3) ) , 4 JVU / ^71010 • + 

3' -^^-v?^p b*^-^— K ^o^y^y h — /u-r h 7 (3-7 
•> y yu^-^n f h) , * ?7-rf-T P L (££:te# («)),' 

3W5/**DLTP (#*gJR ■(«) ) Ty**?* XL (B*«UI& 
(«!) ) *wW*!?*«<fc:KFih?W*if*«*-C>5 0 ' 

*55K©*y htt*#J*afiJc»tt» iSsftK)? 0 a f U >^fi-S-& 5 0 

~9 9tt%tl!ittt#^)ig5 0-lSft%, SWJfMfCJ^CTffl^P, 
*tS#aaS*B»Jt lr^v->x^5 ^"^-^Srffi^T K7^yuvKL. 

It Lfc <L>tf>T*£><5> 0 
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(2) ^PS*£g [ 77 ](DM>£ 

(*) H^tt©VMR- 0 5 3lSiMff^fflV\ 7h7y>SIt 
1 3 5*ClZiS\,^Xm7E. Ltz 0 

(3) SfiTO^flr (Mw) SWIM (Mw/Mn) eO«£ 

(4) DSCI'JS (ifc,6 : Tm-DCDSiJ^) • 

BP*>x :S*2SjfeaE8!flfc*fl- :t/U-^~,*tg!L DSC-7) & 

MM £ tt 5 e- * CD ^ h y Zf&M& : T m - D t L fc„ 

( l. , 2 * - J J-jvis y ( 2 . l. ' -v?/f;u->j) i/y) - 

t"* (3-M)7f/l'V'!;/^f/Wyf=/l>) i//i/3^r)A-;^P7^ 

S^aLUV^JBSIC (1. 2* (2, 1* -V^^A- 

-t'^ © !) f'^Afi© 3 . 0 g (6. 97> 

AO $r T H F (Th7kKa77>) 5 D 5/ h/H:^#PL- 7 8t 

W«fc$rtt0fcL8«t*l»acLT (1, 2' 
» (2, 1' ^/u>-!J u>-)- fc** ( 3 - h U > /u> ^ 
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5:3. 04 g (5. 8 8 5 V fcftfc. (HX^ 8 4 %) „ 

(2, i ' ^/u->y ui/)- t*x (z-yyji 
^-yU/v^^W^f^SrS. 04 g (5. 88;H;u) t^ — T 

-7 StCftiPln-BuL i(D^=^ty)g^ (l. 5 4M, 7.' 6 
5 V V y K/w (l . 7 5 y^e/u) ) ^MTLfco Mfc:±»f l 2i$IBig& 

^#b^^fcla^:Sr — ^r-th^ 4 0 5 V V y h ;ux~ m&-f 5 CI t Id «fc 0 y f 
^Aig^oL — "rjl-^mWt It 3 . 06^7A'(5. 0 7 * y 
7c OR* 7 3%) „ 

1 H — NM R (9 0MHz, THF-d,) lc«t 5 S'J^Oig^JJ, 
5:0. 04 ( s , 18H> h y 9^-> y jU) ; 0 . 48 ( s , 12 
H, ^ 9vW>y UV) ; l . io (t, 6H, p< =3^P) ; 2 . 5 9 ( s , 
4H, ; 3. 38 (q, 4H, ^fl/y) % 6. 2-7. 7 

(m, 8H, Ar-H) T-fcofc. 

MlTtlHjtf; y ^<7^ig£r h/u^>5 0 5 V V y h/HZfcMpL 
A 1 . 2g (5. I5y O (2 0 5 y y y h/U) «ij3Sfi£$r 

iTt, mux- emmmwLti. ^(os.^mm<omu : k's^\^i^ B n 

hthtzmmtV? v a * frizzy W&M>it1-Z>Ztlz£ K>. (1, 2' 

(2. l* -v^^/Uv/y i/y) -b** (3- by 
* fvi^> y yl^ >-r — A-) v?/U=j = £ A v?^ d 7 -Y K£ 0 . 9g 

(1. 3 3U*/H (W2 6%)„ 
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« 

1 H — NM R (9 OMH z v CDC 1 3 ) fc J: * «*©|S*|4, 
6:0. 0 (s, 18H, h V ^ ^ ^ : > V ^) ; 1 . 0 2, 1. 12 
( s % 1 2 H, it* U^) ; 2 . 5 1 (dd, 4 H, p< f U 

^) ; 7. 1-7. 6 (m, 8H, A r - H) . Tfc o fc 0 

©s^ ; * 

Ana&fc*-Lfc i y ^ h/v*- h ? ^^i? ^4 o o $ y y y h 

y = h 7**^>^y/l^ D y^,i,# u _ h 0. ^ 

(1, 2' -i?**vl^>y U>j (2, I 1 - t*^ 

(3- h y ^f^v/y ;U^9vU^>-7* = ,u) D^-f ko. 

LT^ffiSrO. 8MP a t Lt, 7 CCt'3 O^I^Lfc, 

^*Ste<*& 1 1 0 g £#fc„ 

*^^ B ^ H^5RS"&*OfiilSttft [>,'] {4 0. 4 3f'>Vy^ 
/g, Tm-D<i86 £ C. 5, K#ip) ( mmm 

m) 14, 4 3*/U%, 5i#:MIIJttJi^ ( [ mm ] ) « 6 2 */W%-Cfco fc. 
Mm 

floaWfcfcLfc 1 y y hyU*- |- ^ U--y'lc, ^zf* y 4 0 0 $ V V y h 
KO. 8-^ y u^^&xt&mm 1 t?p®!Lfc (1, 2' 

l-^) (2. r -v?^wyi/y) - t^ (3-hy^f^->y^ 

f/l " f:/ 7 ? -^ ^3 = ^A^ P7^f KO. 2^^- ^ D^/U^JOX.. 
tK^O. 2 P a *i*AU 7"P t°l^y£ji|AL£/££0. 8MPa 
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/g, l-yf^ffittS^, Tm-Dli5 0t, it^^liJttm^C 
( [mm] ) fi 6 3 */W%-efcofc„ 

njseg 3 

v?^ =5->VT~ V =■ t> 1*"T h y^^^yf 7/Vto7 ^ u — -HO. 8 

^^^n^v, nmnix-mm^tz a, 2' - } ^f^>!)i/y) (2, 

l* -^^fyv->!Ji'>') - trx ( 3 - h V J fvw> y yi^ ^/PW >"r f — 
2Pa?;?AU t° U V £agA £ 0 . 8MP«iU, 7 0<C 

'&bti1tzfa b-^V^S-g-ffOHPS^S [tj] 14 0. 4 2rv/yyh;v 
/ 6l 1 Tra-Dli4 9t, 3t^^IlJt4Jf 

[mm] }{*6 1 ^•^%-C'&ofc 0 
JttfcfliJ 1 

1 {C^T, N, N-^^f^T^D^^Af h7= J r^'<y^7 
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g, Tm-Dli7 0X;, iLftMWm (mmmm) 
4 4^^%s SLflE»»Jttit* ( [mm] ) 6-2 *A-%-C*>ofc. 

bfc 1 0 !> * h^-h^U-ytv ^4 0 00 59!) 

M^y^T/^^^S?!)*^' N„ N-^>^'T=. 

jns«i-e««ufc (i. 2'-^f/^y^) (2, l'-^^/V 
vuvy) -t'* ( 3 - h y * *-/u-> 'J ^t^-/w) s^a^p 

1 • 1kg £r#fc„ 
HfetfJ 5 

iDf»ft*Lfc 1 0 y y h**— ~-:/*>4 0 0 0 $!)!) 

£«AL, S-^^Jg 8 0°C, £E0. 8MPa4t#l, #?-/£Ufc 0 

hUW VfT'A'TA' * = ?A5 -5 !)*'K N. N-^^^T = 

*«fll-CW»Lfc (1, 2'-^fA^^) (2. l 
(3-hM^">!)^^^' /U) 
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l.8kg 

%mm 6 

jx h^£AtU J&mLfcm, tK^ 0 . 2MP a BAU 5t<-7*a tfl^ 

1; -fpj^y- K 7 ^-^.^V^ 7 31 = # U 1 — h 5-7^ ^ P-t/K ^ 

•IfcWitMUfc (1. 2'-y^f/^!)^v) (2, l'-S^*^ 
U U^) -f^ ( 3 - h V / 0 ?jv<i is? =- fr) iS/U^ — VJ* 

1.4kg £#/c 0 
#btL/c7°o f u^9fim^flc(0»Jli#ttXt/«H4«r* 1-1 KSHv 

M0iJ7 

am&ttfliL*: ioy-> wi-;*— h * u— -^y^V4 0 0 0 5 y D 

S> h/^Ail, flJtmb/c^, **0. IMP a &2§A L, HtC^ci t'U^ 

h y y ^7^$ = a 5 5 y n, n— s^tvuts. 
mmmix-mmistz a , 2--^^->y^) (2, i'-^*-* 
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'-frflei. 5kg &#fc 0 
8 

(i, 2' /p'/d wy) (2, i' -v^^-yw*>y i^v) (3 

a K ( 1 ) ' • 

m.m^mr. 2 0 0 $ v v v hVo-> 3 v^tm^, ^--r^s 

9vhA*b (1. 2' (2, I* -^^^-xyV 

^) t*^-< 3 . 5g (10. 2 5 !) t/W IrJox., ::c-78t 

■en -^f/HJ (n-BuLi) ^tVg$ (1. 6 0*/!'/ 

^ykK 12. 8 5 y y s/ WW SrlTLfc. 

r<OH#:^x h 7 t Kb 77 V (THF) 5 0 ? !) V y h /Wd^A? 

;:^i-f/l'5 0 5 y y - 7 8tt*n-BuL i 

=¥U->-^^ ( 1 . 6 0 ^t/u/y 12. 4 $ y y y WW 

#<b*tfc@#&— ^3 o i y y -7 ww-esfc^Lfcm. MSftM tfc. 

:(D6fe|«:5. 1 1 g £ 0 ? V y y WHCfi^$-tt\ S'JO 

i/ai^y^tt* W^v 1 0 5 y y y hyHiliLfcififty/^-n 
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2. 0 g (8. 60;!) ^/W Sri^QL/io 

«fc 9 ft&f&SSA 1 • 2 g 2 5 %) 

1 H — NMR (90MHz. CDC1 3 ) : 5-0. 09 (s, hV * f 

, >v*y ]) iv ^ 9 H) ; 0 . 8 9, 0. 8 6, 1 . 0 3. 1 . 0 6 ( s „ 

U> % 1 2H) ; 2. 2 0, 2. 6 5 (d, ^f^« 2H) ; 

6. 99 (s, CH> 1H) ; 7. 0-7. 8 (m. Ar-H, 8,H) 

SrilAU. l^figSOt, iJEO. 8MPa41fW, 

h !J >f y^f /W7/W5s!> A 5 $ !J N, N-v^fvl'T^ 

Mil (1 , 2'-^f^!)H^) <2, l'-v^^*' 

r, ^y) - f (3- h^f^ , >!)/Mf-/H'>'f-/i') 

-£•#2 . 1 k g £#fc 0 

^D^K^Ufc 10^ Y^Hr— h? l--zf\Z, ^-f ^^40005yy 
y hJi-ZAn. f$L%Vtc'&. **0. 3MP a &i*AU H^ot>y 
^rlAL, fi^?aS8 0 < C > ±JIO. 8MPaff#ia, #ffiLfc. 
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tfefcl.l "CSBSlLfc ( 1 . 2'-^^^->!i») (2, I'-'Stf-Asis 
-g-fr 1 . 3kg 



$1-1 





«#J4 


mMM 5 






3 9 


• 

4 2 


4 2 




0 


0 


0 




5 4 


5 8 


5 8 




0 . 11 


0.17 


0 . 3 1 


Mw X 1 0 4 


1 . 3 


i . 5 


3 . 0 


M w/M n 


1.9 


2 . 1 


2 . 0 


Tm-D *C 


7 2 


7 9 


7 8 


AH J/g 


1 9 


2 5 


2 5 
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^1-2 





H%W 7 


mmm 8 


mmm 9 




4 1 


4 7 


4 4 


^f#Ai *** 


0 


b 


0 




5 7 


6 5 


6 1 


[tj] f'MyWg 


0 . 3 3 


0 . 3 5 


0 . 2 4 


Mw X 1 0 4 


3 . 4 


3.8 


2 . 3 


M w/M n 


1 . 8 


1 . 8 


1 . 9 


Tm-D *C 


7 4 


9 5' 


9 8 


AH J / g 


2 6 


3.3 


3 4 



>7y^^l 50° F ( B *J#giUH) Sr. *2 - 1 RtfS 2 - 2 <DIE£" 
jU^T l 8 O^T' 3 0 S U S$!£tf — # — L s * s> 

2-1 Stft 2-2 (c^-r o 

(1) #y h«*#J©»»Jte& 

JAI-7 (B^^^^JXH^M*&) fclitf&U W^Ufc. 

*J&i&£ : 180t 

(2) «yh^h«fffO«ftt 
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mmmmmM ■. m^^<Dmm$&^ 1. o'o o~2 , o o o m p a • 
mmmrn^m ■. 3 g / m 

KMft : 2 3t 

WmXfe : n = 5 T-l*^£m\ Tf5<Z> «fc 5 fClffiffi Ltz a ' - \ 



*2-l 









wmm2 


f¥fiB0ij3 


(%) 






nmm 


mmm9 


70 


70 


70 




30 


30 


30 




0 


0 


0 


j£14*£g: 180*0, mPa-s 


140 


1430 


610 


a*ia«(t) 


110 


180 


160 




A 


O 


O 



*8Mfcl»Ih#J (<< fr-tf J y^lOlO) £ 1 O O O p pmj3sADLfc 0 
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m 2-2 











f¥0#j6 


(%) 






H*S0»|7 




63 


63 


63 




27 


27 


27 




10 


10 


10 




90 


660 


280 




100 


160 


120 




X 


' O 


O 



*m\Lm±m U/W#V 1 0 1 0) HOOOp pmSJOLt. 

ittfef-wgftttfti, «ftH^, *X 
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if * © ® 1 

(i) x-m£tiz>m&£m<t-&y>). (b> mm.*vmit^m*^m-r 




L „ E'SyE 2 lttM'ilit> ; ^n'<>^^-/ul, ^yf^^S, 
M.&'f >f =^1, -^xd>'^d^>^ >?xx/US, g}&--^- d y ^ d — ° 

Kg, *7 7^ KS, ^<b7K^SSl>*^^^rSo 

Ete^&jSU X#*#ife5#£\ **©XI*ratTfc«*oT^T<)J: 

tfj^-V^^^k, *X-g-«, -O-, -CO-. -S-, -SO a 
-» -Se-, — N R 1 — . —PR 1 —, -P (O) R 1 - , -BR'-X 
I4-A1 R'-^^L, R'liTkiH®^, ^ny^H ; 
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h f4S IrI — x h gft o T V T <b «fc v\ 

qttl-5CDStf [ -2] rll0-3©g 

(i) x^ztizmte&mit^m. (b) wm*-^-^^^"-*- 




ix.*, Miii»!M3-i oixij7^y^ vxv\<D&m>7tm*7* 
^^^tl, *x*#» % -o-, -co-, -s- % -so 2 
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— >• — Se— v — NR 1 — % —PR 1 —, -P (O) R 1 — x -BR'-X 
tt-AlR'-tvU R'liTksSfH^ ^n^If, «**l-2 0 

w^<b7Kms^{i^^^ 1 ~ 2 o d #>-£mmit**m*& u 

q fdtl ~5 Ofitt-C [ (McOJ^^ft) -2] r (i 0 ~ 3 (Of 

3. tibo (i) ~ o) ^•M/c-rii5^'W)^D,tf u.vmfi-a-i*. 

(1) X f7 !) 1 3 5^C-CS'J^Ufc1i|5Site^[77]^0. 0 1~ 
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